Abstract-Recently, there has been an evolution of mobile networks towards the fourth generation radio wireless communications (4G) as LTE (Long Term Evolution). In this paper, the feasibility of using LTE-based passive radar is investigated to take advantage of using LTE signal as illuminator of opportunity for moving object monitoring. An analysis of ambiguity function is done on a typical LTE waveform to assess the Doppler and range characteristics. The initial results and analysis show that LTE signal range and Doppler resolutions of 7.5m and 0.11m/s can be achieved, respectively.
INTRODUCTION
Unlike the conventional active radar, passive radar is a radar comprising of the receiver without the co-located transmitter. Having no transmitter makes passive radar offer many advantages over the conventional one, as it requires no additional frequency channel that makes it virtually undetectable to surveillance receivers, as well as reduction in size which makes it more portable and lower in price [1] [2] [3] [4] . In recent years, the employment of the illuminators of opportunity for passive radar system attracts more attention of the international radar community. They used the illuminators such as; television [5] [6] [7] , FM radio [1, 8] , Digital Video Broadcasting (DVB) [9] , Digital Audio Broadcasting (DAB) [6, 9] , satellite broadcast [10] , wireless fidelity (WiFi) [11] , [12] cellular phone global system for mobile communications (GSM) [3, 13] , and Worldwide Interoperability for Microwave Access (WiMAX) [2, [14] [15] [16] . In addition, the study of Long Term Evolution (LTE) as an illuminator of opportunity for passive radar is still open for research.
LTE is a new wireless communication technology that provides last-mile broadband wireless access with anticipated widespread accessibility. The LTE signal presents interesting properties that give a huge motivation to use it as illuminator of opportunity for passive radar systems. These properties include the broad bandwidth within the range of 1.4 -20 MHz allow it to have a higher range resolution when compared with GSM and other signals. The large frequency band rangeof 800-3500MHz as well as its ability to support both Frequency Division Duplex (FDD) and Time Division Duplex (TDD) [17, 18] , enables actual growing coverage of LTE signals in the national and international territory that makes the passive radar configuration feasible. In addition, LTE uses Orthogonal Frequency Division Multiple access (OFDMA) that guarantee low side-lobes of ambiguity function [2] . All of the above mentioned properties make the LTE signals very appealing for the passive radar systems.
Some of the most interesting applications of passive radar systems are: atmospheric studies, maritime and air surveillance, oceanography, monitoring of public areas such as railway and airport terminal. The application area of passive radars is strictly dependent on the illuminator of opportunity properties [19] . The most effective performance investigator used for studying the radar performances at a given waveform is the ambiguity function.
In this paper the Ambiguity Function (AF) is used to analyze the feasibility of using the LTE signal for passive radar applications by evaluating the range and Doppler resolution in addition to the range and Doppler ambiguities. 
